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.. AUTHOR:  Faynberg, Ya. B.
- . Faynberg, Ya. B.

L "TITLE: Introductory remarks to the theoretica! papers on high frequency propertles .
’ . of plasma . o

" PERIODICAL: Fizika plazmj; i pfoblémy upravlyaysmogo ,termoyadsmogo sinteza; doklddy I
konferentsii po fizike plazmy i probleme upraviyayemykh tatmoyademykh .

* - TEXT: Four msjor trends in resesrch on hlgh—frequency properties of plasma are dis~
cussed: instability due to interaction between the plasma and a beam, the high frequency
. properties of plasma, nonlinear effects ocourring in the vibrational and wave motions of a
*. plasma, particularly at resonance, and waveguide and osclllating properties of a hounded -
plasma (plasma waveguides and cavities).
The instability due to the interaction between a beam and a plasma is a decisive factor. ln ,
" many devices (stellarator and others). The earlier theoretical papers were those of Akhiezer -
-and Faynberg and of Bohm and Gross. The results of the earlier paper are compared with
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Introductory remarks to the theoretical . . . ' '

several recent researches by Tuck, Buneman, Auer, Sturrock, and Drummond. Tuck devel- ,
oped an instability mechanism based on the energy lost by the charged particle as it passes - ;
" through the plasma (dynamic friction). Buneman discussed the case of an electron beam pro- .
~ duced by the plasma electrons. Auer derived an instability criterion, in which the motionof .~ . |
the fons is taken into account, and with which the author of the review does not agree. ‘
* Drummond, applylng Sturrock’s analysis of convective and absolute instability resulting from -
the interaction of beams, concludes that in the case of a cold plasma the instability is con-
" vective (intensification), but the author claims that investigations he made with his co-work=
ers (reference 1, ZhTF (Journal of Technical Physics) 31, 633, 1961) show that Sturrock’s
" * method may prove insufficient in the study of complicated dispersion equations. Recent work i
. on nonlinear analysis of plasma instability and on the behavior of plasma at non-zero tem- ’=
" - perature is also mentioned, along with various methods of eliminating instability.
" The second trend in the research is that dealing with high frequency properties of plasma. . ,
" Mention 18 made of the work by K. N. Stepanov on cyclotron resonance in a plasma, where the- - |
-~ propagation of electromagnetic waves in unbounded frequency with frequencies close tothe - - |
- .elqctron gyrofrequency or the ion gyrofrequency are investigated. Stepanov and V. L. Pak- E
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'Introductory‘ remarka to the theoretical . . . - =

[OOSR T I

‘homov considered the case when the lndivldual harmonics radiated by the electrons do not . N
overlap as'a result of the Doppler effect and derived formulas for the Intensity of the cyclo-
tron radiation from a high frequency plasma. V. V. Dolgopelov and K. N. Stepanov calculated
the damping of the magnetohydrodynamic waves in a dilute plasma due to ‘‘close’’ collisions
between the plasma electrons and fons, and have shown that the dissipation of the magneto-
hydrodynamic waves may prove to be larger than that given by the two-liquid model of the
plasma, - :

- The third trend ts the study of nonlinear effects for osclllation and wave motion of plasma.

_particularly ir the case of resonance, Such research is necessary if new methods of i
thermalization and ‘‘phase mixing" are to be developed. A start in this direction was made g
by V. D. Shapiro, who showed that the use of nonlinear effects near resonance may prove :
'useful. Another possible use of ncnlinear effects for the dissipation of energy concentrated |
in the use of the spectral decay mechanism investigated by 8turrock.

The fourth important trend {s the investigation of plasma waveguides and cavities with
time-varying geometrical dimensions or parameters, and particularly the effect of collapse
of a plasma cavity containing an elaotromagnetlo field. This effect is used in partioular (in
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Introductory remarks to the theoretical. . , : S

an investigation made by Faynberg, Lingart, and Kurilko to amplify the high frequency waves
reflected from a moving plasma. The use of a moving plasma (pinch or others) to increase
the slectromagnetic energy needed to contain the plasma is also continuing. The kinetic

theory of plasma waveguides and cavities, a study of which was Initiatad by Sagdeyev and A
Shafranov, is being extended by Faynberg and Shapiro (Plasma Physics and the Problem of -
Controllable Thermonuclear fusion, v,1, Kiev 1862) to include the case of high frequencies.

There are six references, the only one in English being by I Dawson, project Matterhorn,
Princeton, 195}8. L L . e .
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AUTHOR: __Faynbarg, Ya, B., Nekrasov, F. M., Kurilko, V. L
FITLE: o Coﬁtribﬁtion to the theory of doniinear Iongitudlnal waves in a plasnia

PERIODICAL: Fizika plazmy i problemy upravlyayemogo termoyadernogo slnteza' doklady I
konferentsii po fizike plazmy { probleme upravlyayemykh termoyadernykh
regktsly. Fiz.-tech. {nst. AN Ukr. 8SR. Kiev, Izd-vo AN Ukr. S8R, 1962, 27-31.

TEXT: The interaction between a beam of charged particles and a plasma is investigated
for a specific distribution function, so as to obtain in closed form expressions for the maxi-
mum electric field intensity and for the maximum eleotric field gradient.

_ It is shown that the maximum field intensity and gradient depend strongly on the form ot‘ B
the distribution function and on the assumptions made concerning the capture of the _particles
in the potential well formed by the propagating wave. 8o that the results obtained are only
tentative, ‘

The ayatem of equatlons desorlblnz thn lntencuon between the beam and the plasma has
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~ Contribution to the theory of nonlinear . . .
the form o ,7 I S L _ .
_ng.*. lﬂ.d‘?,gl -0, &%-43‘“]{ SIM",WJO-PS["‘.JO—R*}. (.1) :

B where n, is the denslty of the fon background (the fons are assumed stationary). The distri~- -

-~ .bntion function chosen for the plasma electron ls E ' S .

Rt

-

.' Mf"("ﬁr[(ﬁ.f‘““ =0 -
o= tusenl= o[ ()"0} ol < LL IR N

PRI (0

andtorthebeam elootrons (V)= A.c(c c.) . | :
In the mont inwresunz case, when the phue velootty is very close to the beam velooity,

Card 2/3

L LI

..é"a‘; f
APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6"



" : -RDP86-00513R000412520010-6
APPROVED FOR RELEASE: 08/22/2000  CIA T

e H e L T 7 O S T T T

g

1 S A RS B A T RS S BT CE ST . BEAFEHES RS E TS

| ) | -~ §/181/62/000/000/005/036
. Contribution to the theory of nonlinear . . . :
 the maximum field is given by - | : : :
1 r .
E\nm.nu;c n4:tm(V‘-V.)’ {m—(ﬂ_—ﬂg)m—i,: (' _V; . . (B) i

where V, is the beam velocity, and n_ and ny are the denaities of the unocaptured plasma
particles at the point of zero potential and of the beam at this point,
-~ There are six references. The English-language references are by D. Bohm and E. P.
Gross, Phys. Rev. 78, 1861 (1949) and by H. K. Sen, Phys. Rev. 97, 849 (1885),
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© . AUTHOR: Faynberg, Ya. B., Gorbatenko, M. F., Kurilko, V. L.
e ':-: ~TITLE: quénkov radiation ina bounded gyrotropic medium

PERIODICAL: Fizika plazfny 1 problemy upravlyayemogo termoyadernogo sinteza; doklady 1
: konferentsti po fizike plazmy i probleme upravlyayemykh termoyadernykh
: l'eaktaiy. F‘z-"mho lﬂat. AN Ukro SSR- Klev‘ IZd—VO AN Ukl‘. SSR. 1962. 34"890

- TEXT: The dispersion properties of a plasma column in a-magnetic field differ appreciably
- -from the dispersion properties of an unbourided plasma in a magnetic field, and consequently }
the interaction between a uniformiy moving particle with the fields of a plasma waveguide
. placed in a magnetic field are of interest. Most previous investigations have dealt with the

. interaction between a charged particle with electromagnetic waves in unbounded unfsotropic

and gyrotropic media. e ‘ - I
. Maxwell’s equations in the region ocoupied by the plasma are solved in straightforward
manner, but the expressions are too cumbersome in general, and are interpreted oaly for

3
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- Cerenkov radiation in a bounded . . . N :

several limiting cases. o . o '
In the case of zero external magnetic fleld, the retardation due to the Cerenkov effect

turns out to be smaller than that due to polarization losses both in the case of small radli = !

.

and small densities of the plasma. C o an

.~ It can be shown, however, that when the Cerenkov frequency is much smaller than the :
polarization frequency, a plasmotd may turn out to be coherent with respect to the Cerenkov =

- radiation and incoherent with respect to the polarization losses, and then the Cerenkov .
losses may prove larger than the polarization logses if the particle density in the plasmold ' |

Lt

18 high. The author consequently es aluates the losses in each portion of the spectrum separ- - |

ately, regardless of their relative magnitude. .

.~ 'The conditlons under which electronic resonance and lon cyclotron resonance are exioited R
* - are also investigated. e ’ : S

There are eight references, of which only the paper by E. Fermi (Phys. Rev. 57, 485, 1940)

18 in English., - R - ' , . S S
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TITLE' e Wavegulde‘propémoa of a plaama oyllm.er ln a longitudinal mngnetlc ﬂold
] with acoount of themal motion in the plasma

, PERIODICAL Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza. doklady I
- B ~ konferentsii po fizike plazmy i probleme upraviyayemykh termoyadernykh
g reaktsiy. Fiz.-tech. inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. SSR, 1962 66-170.

TEXT: The article is develoted to a kinetlc-approxlmation investigation of electromagnetic
~ oscillations of a plasma oylinder without account of collisions. This is unlike the previous

" investigations of the waveguide properties of a plasma cylinder in a magnetic field, which

were made for the most part in the hydrodynamic approximation under various assumptions.
Certain caution had to be exercised in the treatment of the boundary conditions, which assume
very complicated form in the kinetic-theory solution. It was therefore assumed that the
dimensfons of the surface layer engendered by the thermal motion of the electrons and the -
fons are small compared with the wavelength. This essentially reduced the problem to a

Card1/2
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Wayregulde properties of a plasma eylinder . . .

solution of Maxwell’s equations within the volume of the plasmd (medium with known dielec~
‘tric tensor) and in vacuum with boundary conditions that specify a jump in the tangential
component of the electromagnetic fleld in terms of the known jump of the gas-kinetic pres~
sure. The cases in which terma with the gas-kinetic pressure can be of importance in the
- dispersion equation are then considered. = 5 » j
There are seven references, of which the English-language ones are those by T. Stix
. (Phys. Rev., 106, 1148, 1857 and Physics of Fluids 1, 308, 1958) and by Chandrasekhar,
" Kauwfman, and Watson (Annals of Phyaics, USA. 2, 435,:195T).
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 AUTHOR: _Eaynbors, Ya. B., Khizhoyak, N. A,
TITLE: = . Bpace charge waires_ln modulated beams

PERIODICAL Fizlka plazmy 1 prohlemy upravlyayemogo termoyadernogo sinteza; doklady I -
‘konferentsii po fizike plazmy { probleme upravlyayemykh termoyadernykh
reaktsiy. Fiz.-tech. tnltf AN Ukr. 8SR. Kiev, Izd-vo AN Ukr. 88R, 1962, 7T1-72.

TEXT: The one-dimensional problem of modulation of two alactron beams with compensated
unperturbed space charge is investigated with the aid of the Boltzmann equation and in the ap-
proximation of the small-signal theory. The expression derived for the space charge behind
modulating grids ( Vy—amplitude of the modulating voltage at frequency w) is

Card1/8
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afo___it___i_)‘,,dp -

. 13
fc’VoCM A T

e f)= "3xn " -‘- T - *
o=lee ‘+mp S'%g!'! &

m+ﬁ+§

e d

and can be simplified {f the roots of the denominator in the integrand are known.

" The zeros of the denominator are investigated and the conditions under which the roots -
arc complex are determined. It is shown that at specified beam parameters the greatest un-
stable frequency is determined by the relatlon

(:..Q.Hm..)-s (m. £4+ 0 5:)
'%—w+ﬂy+ﬁ)
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Space charge waves in modulated beams

where {9 $100 Qi Mg v-r,. and vy, are the unperturbed velooities of translational mouon.
the plasma frequencies, and the thermal velooities of the first and second beams, rupoo- ' :
tively. Relatlon {2) is derived under thn condition : .

S W‘."s' Tﬁ'"' - |  (_3):;'

With lnoroaslng pammton 8; ‘and 84 -in (3), the maximum unstable frequency decreases

- - approximately as 1/v¢. When 8, » 1 and 8 » 1, the um'md motion of the beam eliminates

the instabilities.
There are no references.
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AUTHOR:  Lyubarskly, G. Ya., Fayuborg, Ya.B. . ™

TITLE: Determination of the partmon funotion of a plasma from the rate of o E 1
propayuon of longlmdhul waves o

PI-.RIODICAL: Fizika plazmy { prohlemy upnvlyayemozo tomoyademogo sinteza; doklady I " : o i
konferentsii po fizike plaamy { probleme upravlyayemykh termoyadsrnykh '
reaktaly. I"iz.-tooh. inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. SSR, 1862, 72-735.

TEXT: Itis shown how to calculate the pamuon tuncuon of eleotrons in a plagma by measge
uring the phase and group velooities of the longitudinal waves in the plasma. It {8 assumed
that paired collisions can be neglected. The partition funotion of a plasma determines many
of its physical properttu. so that any mothod of doumuung this tuncuon experimentally is
of interest. -

L. D. Landau has shown that striotly speaking thore 18 no dtaperslon equation for longitud-
inal waves, but asymptotically (i.e., for largs values of the time), sny sraall perturbation is

Qard 1/3
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Determination of the partition function ofa... s v

a auporpbomon ofa néries of plam‘-dambbd waves, and - :

gy Aaet  [fuda o W

_where fy(u) is the equilibrium partition function, can serve as an arbitrary ‘‘dispersion”
equation. The integration in (1) is along the real axis from - « to + «, with the singularity’
Vph = w/k of the integrand oircuited from below. :

'If electronic longitudinal oscillations of speoified frequency are excited in the plasma, a

" set of damped waves with complex k is produced, but at large distances only one such wave

will remain and the others will be damped out. Measurement of the phare velocity of this -

wave as a function of the frequency ylelds experimentally the relationship :

. VomVl) o k= MV @
Once (2) 13 known, the partition funotion can be written in the form S

RS
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Determination of the partition function of . . .

Io(u)~l.(ud—-mj—-m , ':(,, =

1—

where k.(vph) and €(Vph ) are the real uud lmnguury pam of the wave vector k corre-
sponding to the real frequency w. Vph = w/ky, and Vgr = dw/dk, 1s the group velocity.
There are no referenoel. , s
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AUTHORS:  Faymberg Ya. B., Kurilko, V. I.
TITLE: On adiabatic invariants of a plasma in a magnetic field

SOURCE: Fizikxa plazmy i problemy upravlyayemogo termoyadernogo sinteza;
coxiady I kenferentsii po fizike plazmy i probleme upravlyayemykh
termoyadernykh reaktsiy. Fiz,-tekhn, inst. AN Ukr.SSR., Kiev,
1zd-vo AN Ukr. SSR, 1962, 130-132 ' '

TEXT: - Tt is demonstrated briefly that an investigation of invariants

. for a oarticle moving in a plasma reduces to an investigation of invariants

. for systems which many degrees of freedom, the theory of which has been de-

. veloped by Brillouin (ref. 1, The Bohr Atom, 1935) and L. Mandel'shtam (ref.
3, Collected Works, I, 1948). An examination of the behavior of the roots
of the dispersion equation shows that the temporal adiabatic invariants for
a plasra in a magnetic field do not coincide with the jnvariants for isolated
jons and electrons but tend 1o them if the plasna density or the wavelength
tends to zero. This is also confirmed by physical considerations. A decrease

Cend 212
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in the plaéma densiry or in the waveler}gth cort theeSPmmW: ':tdhalf t‘f\e wavelength, -

ml&“izationenfcieem;' ;ﬂlu%h aﬁze?gp?lﬂeviatwﬁntoﬁm its natural frequegcnies m S
of which ca Je : . o

2}22 g:qmies of oscillations of isolated ions or electrons The only e

e N
work referred to is H. Alfven's "Cqsgxxigal Elgcﬁmdynamcs. ‘o
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AcéEssxon NR: AT4036051 s/2781/63/000/003/0144/0150

" AUTHORS: Suprunenko, V. A.; Fa nberg, Ya. B.i Tolok, V. T.i Suk-

homlin, Ye. A.; Reva, N. I.; Burchenko, P. Ya.; Rudnev, N. I.;
volkov, Ye. D.

. G . .
* pITLE: Coherent interactien of runaway electxrons in a pinch

SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo
termoyadernogo sinteza. 34, Kharkov, 1962. Fizika plazmy* i problemy*
' upravlyayemogo termoyadernogo ginteza (Plasma physics and problems

of controlled thermonuclear synthesis); doklady™* konferentsii, no.
_ 3. Kiev, Tzd-vo AN UkrSSR, 1963, 144-150

. TOPIC TAGS: plasma pinch, plasma radiation, plasma jon oscillation,
plasma electron oscillation, plasma compression, discharge plasma

ABSTRACT: The coherent radiation of tra?sverse electromaqnetic
1/3 (a)o -- frequenzy of longi-

waves with frequency close to ®, (me/mi)

. Card
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tudinal oscillations, me == electron mass, Mi —- ion mass) excited

in a plasma by a beam of "runaway electrons," was investigated.

. The experiments were carried out in a straight tube (alundum, 10

cm dia, 25 cm long) usually filled with hydrogen at 1.3 n/m2, through
which a 15 F capacitor bank was discharged from 30--40 kV. Prelim-
inary experiments with the setup were reported elsewhere (ZhTF, V.
30, 1057, 1961). In the present experiment the formation of the cur=
rent of runaway electrons was investigated along with its correla-
tion with the electromagnetic radiation of the plasma; some charac-
teristics of this radiation were also investigated. The measure-

_ments have shown that an electron current, with energy equal to the
maximum energy. constituted a small fraction of the total runaway

- electron current, the bulk of the current being due to electrons
with energy somewhat higher than thermal but much lower than maximal.
‘part of the runaway electron beam goes to the development of electro-=

_static instabilities in the discharge, which give rise to the occur=
rence of the electromagnetic radiation. The radiation was found to
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be coherent in the entire range of investigated initial gas pres-
sures, with an intensity which is constant practically along the
entire discharge length. The frequency of the electromagnetic radi-
. ation was found to be close to the plasma frequency and the power to
exceed appreciably the power of thermal radiation from the plasma.

- The transformation of the longitudinal electrostatic oscillations

into transverse electromagnetic waves can be attxibuted ta-the non-
linearity.of the oscillations in the plasma due to the large ampli-
tude, and also to boundary effects on the surface of the plasma pinch.
Orig. art. has: 5 figures and 3 formulas. '

. ASSOCIATION: None

" SUBMITTED: 00. DATE ACQ: 21May64 EuCL: 03

' SUB CODE: ME NR REF SOV: 006 OTHER: 003
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Dependence of plasma radiation and of runaway elec tron current
on the total current in the discharge, at hydrogen uressure
p = 2.6 n/m® and magnetic field H{= 0.6 Tesla
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" AUTHORS: Berezin, A. K.; Berezina, G. P.; Bolotin, L. I.; Lyapkalo,
Yu. M.; Faynberg, Ya. B.

- pTTLE: Interaction of pulsed high-current electron beams with a
plasma in a magnetic field

" SOURCE: Konferentsi'ya po fizike plazmy* i problemam upravlyayemogo
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob-

" lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and

. problems of controlled thermonuclear synthesis); doklady* konfer-
entsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 125-138

. TOPIC TAGS: plasma research, plasma magnetic field interaction,
- plasma wave absorption, plasma wave reflection, electron beam, mi-
crowave plasma, plasma electromagnetic property

ABSTRACT: The investigation reported was aimed at determining the
enexgy losses of a beam passing through a plasma, the conditions
Card 1/5 i et e e e —— .
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‘under which oscillations are excited, the frequency spectrum, the
amplification coefficients, the character of instability, and com-
parison of the experimental data with the theory. The electron beam
had an approximate energy 15 keV and a current 5--8.5 A. It was

.injected in a quartz and glass plasma chamber, ionizing the air in
it, producing a plasma, and interacting with the latter. After
passing through the plasma the beam was electrostatically analyzed.
The procedures used to measure the various parameters are described.
The experiments have shown that the beam loses an appreciable part
of its initial energy (~18%). This energy is consumed in excitation
of oscillations and heating the plasma. Some 50--60% of the enexgy !

. loss goes to excitation of longitudinal space-charge density waves

"and transverse electromagnetic oscillations; this agrees qualitative-
ly with the theory. It follows from the measurements that the am-
plification coefficients and the maximum resonant frequency are also
in satisfactory agreement with the calculated data. The longitudinal
space charge density waves excited in the plasma and in the beam have

Cord 2/5 e ' .
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’ |
‘phase velocities which are smaller than the velocity of light in
vacuum, and have intensities which reach 50--60 kV/m at the end of
the interaction region. A small group of the electrons (1--4% of
.the total current) experiences an increase in energy up to 50%.
If the electron beam is initially modulated, its frequency experienc-
es a Doppler shift at the end of the interaction. Orig. art. has:
-7 figures and 5 formulas. :

ASSOCIATION: None

SUBMITTED: 00 DATE ACQ: 21May64 ENCL: 02

SUB CODE: ME NR REF SOV: 016 OTHER: 005
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Legend to Enclosure 0Ol:

1 - electron gun chamber, 2 - cathode heating, 3 -cathode post,

. I - cathode, 5 - solenold for focusing longitudinal magnetic field,
6 - tube for producing pressure drop, 7 - plasma chamber, 8 -
bellows,9 - mechanical leak valve, 10 - 'retarding field' analyzer,
11 - second analyzer grid, 12 - third analyzer grid, 13 - Faraday
cup, 14 - entrance flange for measurement of the beam current,

15 - vacuum window for pumping out the plasma chamber, 16 -

nine cells, -17 - line supply, 18 [ to oscilloscope, 19 - water,

20 - pump, 21 - filament transformer, MK® - mierofarad, KOM -
kilohm, OM - ohm,

&
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AUTHORs Faynberg, Ya. B.

P ——
TITLE: Acceleration of charged particles with the aid of light

SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo
termoyadernogo sinteza. 34, Kharkov, 1962. Fizika plazmy* i prob-
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and :
problems of controlled thermonuclear synthesis); doklady* kon-
ferentsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 300-318 '

TOPIC TAGS: charged particle motion, particle acceleration, laser
application, wave process, phase velocity, acceleration stability -

ABSTRACT: This is a detailed review of the various effects that
occur when charged particles interact with light. The feasibility
of accelerating charged particles with the aid of intense light beans
produced by lasers is analyzed. To this end, the dynamics of par-
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ticles accelerated by forces which are linear in the field intensity
are considered, and it is shown that efficient acceleration is hin-
dered by the fact that the ratio of the energy of the particle ac-
quired over a distance on the order of the wavelength to the energy
of the particle at rest, which is the governing parameter in the -
equation of motion of the accelerated particle, decreases by three

in order that the particle be continuously in the accelerating-phase
region of the high-frequency field, are discussed. It is shown that
heavy particles cannot be accelerated by a light wave moving with

constant phase velocity at energies less than 1014 ev. 1In the case
of electrons, however, the limit drops to 108 ev. possible ways of
maintaining the phase velocity constant with sufficient accuracy are

~ discussed. The radial and phase stability are analyzed and the pos-

sibility of attaining simultaneous radial and phase stability con-
sidered. It is shown thut variable-phase focusing and other types of

e e bl i NP SO
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dynamic focusing gan ensure radial stability with the aid of high-
frequency fields apd also simultaneous phase stability, but the maxi=-
mum attainable accelerated-particle density is _much_lower than can

be obtained by usual phase focusing (1013-=1015 3 for protons). It
is shown further that when the accelerated particle moves in a medium
simultaneous radial and phase stability with the aid of the accelerat- ‘
ing fields only can be attained, and may be the most effective means
in the case of accelgration particles with the aid of light. PFurther=-
mgre, the use of a gaseous medium can resolve the troublesome problem
of the slow increase in the phase velocity of the wave along the ac-
celerator, ensure synchronism, and eliminate the effect of the radial-
ly defocusing forces. An ionized gaseous medium, in conjunction with
suitable choice of parameters, can make such a medium possess wave-
guide properties. Orig. art. has: 8 formulas.:

ASSOCIATION: None

SUBMITTED: 00 S DATE ACQ: 21May64 ENCL: 00
SUB CODE: NP, 0P NR REF 80V: 007 OTHER: 003
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AUTHORS : Berezin, A. K., Berezina, G. P., Bolotin, L. I.,
Faynberg, Ya. B. -

“,. TITLEs Interaction of pulsed high-current beams with a plasma in a

S magnetic field '
‘{f .
/ PERIODICAL: Atomnaya energiya, v. 14, no. 3, 1963, 249 - 256

TEXT: The passage of pulsed electron beams (pulse duration 3.5 msec, time
between the pulges 50 - 1 sec) of up to 8.5 a and 15 kev through an air

plasma of 2.1077 - 2.10"7 mn Hg placed in a magnetic field of 360 - 1320 oe
was investigated in an arrangement gimilar to that used previously ‘
(Atomnaya energiya, 11, no. 6, 493, 1961). The plasma chamber was 32 cm ;
long and of 40 mm diameter; at a pressure of 4‘10"4 mn Hg the plasma den-

sity in it was 1.6:10"0 on™> (5 a) and 3.1.10'° en~> (8.5 a). The longi- :
tudinal energy spectrum of the electrons was measured after they had left
the plasma in dependence on current (0.5, 5, 8.5 a), on the gas pressure,
and on the magnetic field strengths at the entrance and exit of the plasma
chambe;. The interaction between non-modulated electron bunch and plasma ‘
Card 1/2 ‘ :
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Interaction of pulsed high-current ... B102/B186

results in an excitation of high-frequency plasma oscillations which are
exponentially amplified along the beam; at the exit, the intersction
amounts to 1-2 kv/cm for the longitudinal and 70-100 v/cm for the transe
verse oscillations. The power losses to the longitudinal waves amount to
6-8 kw per pulse (for 5a, 15 kev, 1320 06, 6104 nm Hg) : 3 - 4 kw are
spent for exciting oscillations in the 825 - 835 lec band, (half-width

50 - 70 Mc) and 1-2 kw for the 2400 Mc band (half-width 3=5 Mc) which is

& transverse one. In addition to these bands a noise spectrum arises and

at 5-8.5 a and p)4-10"'4 mm Hg the residuzl gas becomes luminescent.
Because of interaction with the Plasme the electron energies become
scattered over a wide range: They are not only reduced due to energy
losses from excitation of electromagnetic and charge-density waves
(collisions virtually play no role) but also are increased due to the
action of the longitudinal waves. The latter effect is observed down to

pressures of ~ (4 -6)'10"4 mm Hg as long as the collision rate is
negligibly small. There are 5 figures and 1 table. :

SUBMITTED: May 11, 1962
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AID Nr. 981-5 3 June . !

COHERENT EM RADIATION FROM A HIGH CURRENT DENSITY PLASMA
- (USSR)

Suprunenko, V. A., Ya. B. Faynberg, V. T. Tolok, Ye. A. Sukhomlin, :
i N. L. Reva, P, Ya. Burchenko, N. I. Rudneyv, and Ye. D. Volkov. Atomnaya :
energiya, Ygyhle. n0. 4, Apr 1963, 349-352. $/089/63/014/004/001/019

Results are given of experiments with plasma discharges at high current den-

: sities. Intense radial EM radiation was detected which was coherent and
close to Langmuir frequency, Test apparatus included an alundum discharge
tube, 10 cm in’ diameter and 25 cm in length, charged with Hp; aluminum elec-
trodes, connected by a 15-pf capacitor bank charged to 30-40 kv and yielding
a discharge current of abaut 100 kamp; an axial magnetic field variable from
0 to 10 kgs. Efforts to insure repeatability included the use of metal vacuum

! seals and a titanium pump, the baking of the apparatus at 300°C, and pre-

! ionization of the gas mumme prior to discharging. Electric field gradients of
' 300-500 v/cm gave a high runaway" electron condition in the dxscharge beam.

i A.Eg;_lﬁuy«-u.b S
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COHERENT EM RADIATION [Cont'd] 8/089/63/014/00k/001/019

This current was measured by means of a Faraday celland a R'ogovsky betlr:.
both located at one electrode. A typical test result ata 6_-k.gs field f;tr:ng A
and a 3-4- psec plasma life showed that coherent EM radiation receive {ength
horn antenna through the tube wall and detected over the 8-14. 4-m'm “;ave i
regionwas as'much as 107 times more intense than thermal mdiat_xon1 rom
plasma of 10-ev electron temperature, and was constant along the co \:hmn. Lumn
Coherence was detected by two probe antennas placed 11 mm apart in e c;o .
and connected to an 8-mm interferometer. Variation of t.he.ma gnetx: fiel oo
from O to 8 kgs had no effect on observed radiation. Variation of ot grlpa
eters revealed a sharply critical value of runaway electron c\.Jrrent.. elow )
which radiation is absent and above which it rises rapidly in mtefxsxt};1 iac;c;r-n
panied by a dip in runaway current. This verified a gafufal relationship nd
tween the two. The relation of radiation intensity to initial gas pressuress':I ]
to radial distance from the plasma column are also discussed. t

-— .
e w2 Y e

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412520010-6"



"APPROVED FOR RELEASE: 08/22/2000

6h-65' . EWE(1)/EWG(k)/EWA(m) -2/EPALsp) =2 PA(w)=2/EEC{t) /T/EEC(b) w2
e . P ow ‘pab_aulgi-gwg«IJEﬁciﬁlﬁﬂfglAFﬂL/sSﬁ/ASD(f)/ASD(a)-5%2255(377”
“’v‘ ASD(p)~3/A8D(d)/AEDC(b)/ESU(ga)/ESD(t) . AT
ACCESBION NR: AP4040308 . 8/0057/64/034/008/1031/1036 |

AUTHOR: Kharchanko,I.P.; E’aynbesin.-n.; Kornilov,Ye.A.; Pedenko,N.S. v

TITLE: Excitation of oscillations in & phmg\by en electron beam j

'SOURCE: Zhurnal tekhnicheskoy fisiki, v.34, no.6, 1844, 1031-1036

?TOPIC TAGS: ’plaﬁm. pluﬁa dens'téy‘, bium oscillation genemtion, plasma maghetic
.. £1eld interaction, electron beam . :

t

UABSTRACT: The oxcitation of oscillations in a plasme in a longitudinal magnetic T
I’ field by an unmedulated electron beam was investigated experimentally. A 30 cm longi "
| boam of 2 to § KeV electrons was employed with magnetic fields up to 2000 Ce. The
plasma was formed by ionization of the residuzl gas, usually at a pressure of seve-
‘! ral microns of mercury, first by the electron beam, and subsequently by oscillating
' plasza electrons. Cscillations of the plasma were observed by examining the sigmal
induced in a diple antenna located near the rpparatus, and by measuring the high
| frequency component of the electron beam current leaving the syste=. Intemse oscile!
lations were ohserved st frequemcies close to 1.4, 1.65, 2,0r 3 times the elactron .
i larmor fraguency vhen the electron becm emergy and the magnetic field strength sat-.
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When thesae oscillations were excited the plasma density |
reached & value between 8 x 1010 and 3 x 1011 ca™3; the oscillation frequency was

accordingly approximately equal to the electron Langnuir frequency, and the disper-.
gion was anomalous. The intensity of these oscillations was greatest where the elec~
"tron bean entered the plasma, and the signal decreased, with & double spatial period
dicity, as the dipole antenna was moved along the tube in the direction of the bean.

When condit ions as regards the bean energy and magnetic field for excitation of ...

these oscillaticns were not satisfied, oscillations at the Larmor frequency wvere b~
gerved. Low=f{requency ocscillations (several hundred Mc/sec) were also detected. The)
tion derived by M, P, Gorba<

oscillations are discussed in terms of the digpersion e¢qua

tenko (ZhTF 33,173,1863) for the interaction of en electron beam with a plasmd. A
linear theory, hawever, cannot account for the discrete regions of magnetic fioMd
strength (for fixed eolectron beam energy) required for excitation of the osoilla- !
tions, and it 18 suggested that a non-linear coupling between elactren cyclotron ¢
oscillations and plasma cscillations is involved. Orig.art.has: 5 formulas and 4

figures.

- §g2ied- certain conditions.
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. AUTHOR: FaynbeCg, Ya, B.;VSha fro, V. Do
R theory of oscillation excited by an electroné ‘

. [LTLE: Quasi-linear
peam injected into 3 plasma halfspace

S )
k SOURCE: Zhurnal ekSperimentaI'noy teoreticheskoy freiki, v. 47,

no. 4, 1964, 1389-1404 B
. e R b
| roPIC TAGSs plasma, plnuma.tnatabtltty, fnstability, plasma ogscllla= |

i
\ tion, electron beam, beaﬂ ifnstability

The spatial distribution of the electric fialds of oscil~
beam injected into & gemi-infinite
than the thermal
, is theoretically {nvestigated. in fto-
vestigating ¢ ies, particular attention

| was paid to the nonlineart tnteraction stage. Two cases were con” .
1 sidezeds the development of {nstability during tnjection of a mono~ i i
%'energetic'beam1nto'plasﬁufpu&~éntinguiniggtion of a beam with 8 :

: ABSTRACT?
: lations axcited by ac electron

. plasma with‘directed veloc
. yelocity of plasma electrons

[
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strongly washed~out velocity distribution function, Since the main
aim was the study of the time~dependent formation of transitional 4
layers at the plasma boundaries, only nonstationary and nonhomogene- -
ous sclutions of quasi-linear equations were considered, It was
shown that two layers with high field fntensity, corresponding to the:
two stages in the formatfon of instability, are produced during in- '
jection of a monoenergetic baam. The energy lost by the beam in ex~
| citation of oscillatfons is stored in the second narrow layer at the
- plasma-boundarytn which retaxatfon—of —the beam takes piaces ~The - -
oscillation energy demnsity in this layer greatly exceeded the beam
energy density, Orig. art. hasz 59 formulas and 2 figures.

|

YN . ke T PR Myt s B e o :7._,...._. b i

|
i ASSOCLATION: Fiziko-tekbntcheskiy institut Akademii nauk Ukrainskoy
SSR (Physicotechnical Institute, Academy of Sciences, UkrSSR)
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';'AUI'HOR: Pedenko, N. S.; Bolotin, L. I.; Faynberg, Ya. B.; Kharchenko, I. F.; Shepelev,
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gl

TITLE: High current linear induction accelerator

SQURCE: AN UkrSSR. Vzaimodeystviye puchkov zary

azhennykh chastits s plazmoy (Interac-
tion of charged particle beams with plasma). Kie

v, Naukova dumka, 1965, 229-234

TOPIC TAGS: plasma accelerator, plasma heating,

2
ABSTRACT: A method of generating powerful electron beams and the use of these beams

to generate large amplitude electrostatic waves and to heat a plasma are described.
The linear be i

betatrgp accelerator, Mev accelerator
v

cussed. An elactric field of § kv/em was achieved in the accelerating seetion., The'

total potential of 200 kv resulted in electron beam currents of 1000 A, The analysis
of the design has shown that the most suitable source of energy is a series of capaci’
tors with spark-gap switching. This scheme eliminates synchronization problems and
" {provides a desirable current pulae. The design reported here can basically serve as
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a guide in the construction of a high current accelerator operating in the megavolt
range. Orig. art., has: 2 figures, 1 table, 3 formulas,
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'AUTHOR: Lutsenko, Ye. I.; Bolotin, L. I.; Faynberg, Ya. B.; Kharchenko, I, F.
53
ORG: none

P
TITLE: Investigation of a linear induction accelerator )+/

SOURCE: AN UkrSSR. Vzaimodeystviye puchkov zaryazhennykh chastits s plazmoy (Interac-
tion of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 217-228

°
TOPIC TAGS: plasma acc‘lentor, plasma pinch, electron polarization, plasma density
V‘)

ABSTRACT: The aim cg’\the experiments described in the present work was to investigate
instability in electro ans generated in a plasma by the application of electric
fields greater than those given by the criteria for the “run-away" condition. The ac-
celerating system consists of 12 toroidal cores with one-turn coils. These coils serve
as the primary circuit of the accelerating system and are energized by a capacitor dis-
charge. The secondary circuit, formed by a plasma column % cm in diameter, was thus
subjected to a spiral electric field. The plasma, initially generated by a 0.5 kw HF
generator, reached a density of 10'° am 3, The polarization effects, generated cur-
rent of accelerated particles and the spectrum of the induced oscillations were stud-
ied using Rogovekiy coils and microwave equipment. Typical currents of 30 amp with
electron energy of 25-30 kev were generated. This is considerably below the available
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Electron beams moving in t
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with the current pulse.
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Orig. art. has: 7 figures.
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 AUTHOR: Faynberg, Ya. B.; Shapiro, V. D. ]
| %,’! .
‘ORG: none 3 B t]
\mm Mf

'SOURCE: AN UkrSSR. vzaimodeystviye puchkov zaryazhennykh chastits s plazmoy (Inter-
laction of charged particle beams with plasma). Kiev, Naukova dumka, 1965, l43-155

TOPIC TAGS: hyglrodynamics, plasma density, plasma beam interaction
tability of a modulated beam traversing a plasma in the self-

{mation is investigated. A system of hydrodynamic equations is
ty and density in terms of one another

ADSTRACT: The beam ins
lconsistent field approx
lsolved for the electric field, particle veloci
!'by assuming the harmonic time dependence for these quantities. The density is assumed
to be governed by thermal distribution in the beam, so that the oscillations propagate

ot only due to the presence of directcd energy particles but also because of parti-
into two sets cf

leles of the plasma. The resulting fourth order equations are split

second order equations, 3 is much less than

unity. These equations then completely determine beam density distribution assuming
The solution indicates that -eleac~

the absence of surface
tric field chiange in moving through the modulated beam is given by plasma deunsity .
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has: 37 formulas.

SUB CODE: 20/

alone and not by beam density.

change is also obtained.
possibility of beam stabilization by resorting to modulation is feasible.

SUBM DATE:

Neglecting small terms, the plasma particle velocity
The conditions of instability are restrictive so that the

11Nov65/
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Orig., art.
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SOURCE: Atomnaye energlya, v. 18, no. 1, 1965, 5-1bk
TOpic TAGS: electron vean ocscillation, plasma caciliation, electron plasma inters

action, plasna convective instebility, plesms longitudinal wave

ABSTRACT: Experiments'vere performed on the detection and investigation of the
oscillations generated in the beam and plasme as & result of their interaction. The
experiments were carried out under the condition that the electron Langmuir plasmaﬂl
frequency g WoS cmaller than the electron cyclotron frequency Wy ¥Yopsurements
were made of the frequencies of the weves generated in the beam, their phase ve-
locities, the amplificat.ion factors, the intensity of the electric field, the abso-
jute velues, and the gpectral distribution of the oscillmtion pover. The meadure-
ments were conducted for stending and traveling waves at currents of % and 3.5 amp
in a longitudinal magnetic field of from T20 to 1320 gsuss. The frequency of maxi ~
mum amplified osclillations for 5 amp current was f1==0.53f0, where fg = wof2%,
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TITLE: Interaction between a modulated beam and a plasra o
SOURCE: Atomaya ererglya, v. 19, no. 4, <‘I:}65, 336-342
' - o A qMS :
TOPIC TAGS: plasma bearq interactima,’ _electmn beam, plasma instability, beam modula-|

ACC NR: AP50261137,- g{ 7 , SOU;iCE
S AL BN
AUTHOR: Faynberg, Ya. B.; Shapiro, V. D.

tion ‘
ABSTRACT: A self-consistent analysis is presented of the parametric and two-stream
!instabilities that can develop in a system comprising a plasma and a modulated elec- !
“tron beam in the form of a periodic sequence of compensated bunches moving through |-
‘the plasma at constant velocity. The oscillations produced in the system are deter- |-
‘mined by linearizing the standard set of single-component hydrodynamic equations, ‘|
. vhich then yicld expressions for the perturbations of the plasma-particle density and |
| velocity as well as the electric-field perturbations. The results confim a hypothesils
advenced by one of the authors (Faynberg, Atomaya energiya v. 11, 313, 19%1), that -
modulation of the electron beam appreciably changes the frequency spectrum and the
| growth increments of the oscillations excited in the plasma, and also the effective |
 temperatures of the beam and of the plasma, in such a way that certain instability
: ts are suppressed. At the same time, the instability components having the
| same wavelengths and frequencies as the beam modulation, increase in intensity.: "The;
Veard 1727 T TTTTTITTT T NGy 633, 9 T T
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TITLE: Investigation of a linear induction acceleratgiAH B
L.
SOGURCE: Zhurnal tekhnicheskoy figiki, vo. 35, no. 4, 1965, 635-542 _
i
electron acceleration, plasma, petatron, plasma ! \

TOPIC TAGS: linear accelerator,
justability, plasma polarization, plasma heating

e investigated the bahavior of the "linear plasma

of them (Ya.B.Fnynherz, Atomnaya energiya, 11, 4,
2i3charge

insTRATT  The authors hav
Cr oooget earlier by one
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wer. »ought to account for this reduced electron energy, and both were found. The
. -iratien was detected by observing with an oscilloscope the signral from

e+ des near the ends of the discharge tube ang aevelopment £ plasma

v1. foliowed by measuring the radtation fra 0r PAREE IR SPEE N N - S  S
. reemave reglon. Under some conditions acceleratmd #iec TIns P R At
’ av st fror
- <. :ng in the backward direction. It iz suggested that these may resgit from 2

...+ wut further experimcnts will Be required for thelr elucidation. o
e 5. n, the iuthors axpress their gratitude to N.A.Knizhnysk for 4iacussing the
wiilts of the work.” Orig. art. has: 2 formulas and 6 figures.
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Mechanism of plasma formation during development of heam ins tability

: ' ' : H Y %
SOURCE: Zhurnal tekhnichaskoy fiziki, ve 35, no. 8, 1965, 1372-1377

{TOPIC TAGS: -plasma instability, plasma heating, plasma beanm interaction, plasma
| ogcillation, electron beam, magnetic fleld, air, hydrogen, argon

L ABSTRACTS The authors have investigated the production of plasma by 8 3-5 mn dia=
' meter 10-50 mA beam of 2-8 keV electrons traversing the 40 cnm length of a 10 cnm

‘ diametor glass tube containing air, argon, or hydrogen at dif ferent presasures in
'ﬁthc presenca of a 0-2 kOe longitudinal magnetic field. The plagma density wns

‘ determined with Langmuir probes, with a 10 kMc/sec interferometer, and by the
idetuning of o 3 Kic/sec resonant cavity. ‘Ogcillations excited in the plasma were
‘recelved with a dipole antenna outside the chamber and were investigated with a
‘gpectral analyzer ami with resonance wavemeters. At prossures below a critical
‘yalue the plasma density was cloge to the beanm density and oscillations near the

i
! Larmor frequenoy wero obgerveds When tho pressure waa inoreased through the criti-|

e amet s a8 b
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L 2486-66 - o
ACCESSION. NR! 'AP3020720

cal value tha‘pl'asmia denaity increased by two or three orders ©of magnitude (ionizu-.?
'{ tions of 10% woro achieved in argon) and oscillations were observed near the
]
!

Langmiir frequency, which at tho plasma donsities reached was higher than the
Larmor frequency. The plagma density pulaated over a range of §50% at a frequency
; potween 10 and 100 ke/sec. In the reglon of fnstability (which is asoribed to the
{ Cerenkov effoct), the electron beam lost ncarly anll its energy to the plasma. The
i authors polieve that their results together with thoge of L.D.Smuilin and ¥W,D.
Getty (Phys. Rev. Lottors, 9, 1, 34 1862; J. Appl. Phys«, 34, No. 12, 1963) indi~
cate that with a beam of higher power there can be obtained highly ionized hot
plasmas, heated by the kinetio energy of the beam. Orig. art. has: 8 figured.
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| AUTHOR: Kornilov; Ye. A.j Kovpik, O. F.; Faynborg, Ya. J.rs Bolotin, L. I.} :5'
Kharchenko, ?l. ¥, Y, o : T L NEREY VI

TITLE: Time variations of high frequency oscillations during development of
inatshility in a beam-plasma system - g’ .
: ﬂ‘yt_,I R

SOURCE: Zhurnal tekhnicheskoy £iziki, v. 38, no. 8, 1965, 1378-1384
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i ABSTRACT: The authors have continued thelr investigations, described in the pre-

: "ceding paper (ZhTFy 35,1372, 1965; gee -abstract AP 5020720), of the production of

¢ ‘plasma by on electron bean traversing a gns in a longitudinal magnetic flold. The
muthors describe thoir apparatus in the proceding paper and in nore detail else-
‘where (Flzika plasmy 1 problemy upravlyeyemogo termoyadernogo aintezn, Vol.d. Izds °
‘AN USSR, Kiyev, 1964).. It was found that oscillations are exclted at integral mul-
‘tiples of half the Larmor frequency and that the width and poak frequency of the

. spectrum of these ogeillations vary periodically at the frequency of 1onic sound.
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!Thc gpectrum NArrows with increasing pressure and broadens with ineroasing boanm
i current. When the magnetic f£ield strength 1s incressod beyond a certain valua, the
' pgcillations ceasc to be continuous but come in bursts which follow each other at
Eintervnls that decrease with increasing magnetic 71s1d strength. Tilting the bean
' moderately with respect to tho directlion of the mognetic fleld so a9 to introduce

~ amall trangverse velocity.componont incroased the amplitude of tho oscillations
by two orders of magnitude. The reasons for the pulgation of th
‘;high flcld strengths, for the increase of the amplitude of the oseillations in the
{ presence of & transverse electron velocity component, and for the periodic varla-
Etion of the spectrum of the ovscillations are gtill obscure. Orig. art, hasy 7 fi-

gures.
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o ‘_'I'ITLE: Quasilinear theory of a veakly turbulent plasma with account of correlation
of the electric fields ' AR - 2,494,555 -

_ BOURCE;.‘ Zhurnal eksperimental’noy 4 teoreticheskoy fiziki, v. 19, no. 1, 1965,
329-33 ' : o _— .

TOPIC TAGS: turbulent plasma, plasma beam interaction, plasma electron pscilla.tim, _
plasma electron temperature, plasma stability '

_ABSTRACT: Inasmuch as the exiasting quasilinear theory is based on the premise that .
the correlation time is infinite, the authors derive the equaticns for a turbulent.
plasma with account of the influence of the finite time of correlation of the elec-
tric microfields, This approach is shown to be valld for a plasma placed in an ex=-
ternal electric field vhose phase and amplitude vary at random, The model assumed - |-
for the plasma is that proposed by T. H, Stix (MATT-239, Preprint, 1964), wherein
"the plasmas consists of alternating regions in each of which the phase 1s fixed, but
the phase changes from region to region are random. The particular case considered
is that of a eircularly polarized electromagnetic wave propagating in the direction

‘Card 1/2 B - -
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of the external magnetic field. The nonlinearity of the plasma oscillaticns is taken
into aceount only by introducing the correlator of the amplitudes of the Fourier .
components of the electric fields other effects connected with ihe nonlinearity of
the oscillations are dioregarded, It follovs from an analysis of the kinetic and
Maxwell's equstions that energy cen be transferred in auch a gystem to nonresonant
plasma particles, and that if the correletion time is finite it is possible for the
plasma electrons to become heated by the transverse component of the electromagnetic
fi{eld, The stabilizing affect of such an energy transfer-is discussed briefly. '
Orig. art. hes: ol formmlas, =~ :
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,! AUTHOR: Berezin, A. K.; Berezina, G. B3S Bolotin Lo L Gorbasenko, B sis
e qu l:_‘_'_;;io. 53 Komnllov, B. A Krllko, V. 15} Luteenko, Yo S0
1.3 Laypka oa Yu. W§; Pedenko, No 8.t :(‘_ rchenko, 1. I‘;;’:Shlpj_r_g.__v_.,,

Dyi.
. Shevchenko, Vs 1.} e v e

. . e
lg'l'l‘l'l.!:s Mcchntl'o,n(of charged particles with the aid of longitudinal waves in

eplasma and plasma waveguides
I 21,44, <

; SOURCE: Internstional Confersnce on m!h Ene Accelarators. Dubns, 1963.,/c«
. Trudy., MWoscow, tomizndat, . ) — .

‘TOPIC TAGS: high energy sccelerator, slectron bo-._ph-u .ccclorntor.’ph-l
| waveguide :

. 1-

t ABSTRACT: Plasma waveguides and noncompensated electron and ion beams can be ut

| 1ized as accelerating systems in linear acceleratorsy(Faynberg, Ya. B.s Sysposium
5, ¢ 959)). "\

mrm'vy’i 31 (1959)) n such. systems, slow ealec-

propatated, vhich are necessary for particle accelere-|. .

i tion. properties of restrained plassa and noncompensated beans are
displayed in the case of waves in the mster and centimeter renge even for com~

3 N
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paratively small plassa densities around 10 to 1019 cn”?). Under these condltlonl‘ '
| the high-frequency energy losses during wave propagation, wvhich are due to the cole
{1isions of plasma particles, are small, The density of electrons in metals (about l :
: \ 1023) .43 many orders grester than {s necessary for ensuring wavegulde properties ‘
‘Win the microwave range. This leads to great losses of high-frequency pouer during :
! wave propagation in wetallic conductors. Tor plasma densities around 109 to 10!? I
! cm 3, the energy losses during particle transist through the plassa, wvhich are pro-.
_ i portional to plasma density, are insignificant, from 10°% to 10 ¢ ev/cm. This "
| means that plassa waveguides are weransparent” for accelerated particles. Accord- | :
* 1ing to the conditions of acceleration the particles are divided into individual
! bunches. Thus the loss of particlas woving in the plassa can increase greatly be-
| cause of the occurrence of coherent deceleration representing the inverse of the
effect of coherent acceleration, vhich was established by V. I. Veksler (symposive | -
CERN 1, 80 (1936))., However, even for sccelerated particle flunes of the order of -
tens of awperes, these locsses are &ll insignificent. Because wavegulde properties !
. ,are determined by the plasas, the metal surfaces can be remote from regions with
' ‘ large £ield strengths or eliminated altogether, vhich peruits a significant in- :
| crease in the peraissible voltages of the accelereting fields and a substantial u-:
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1. Shevchenko at this institute for the case of beanms of not :;:y ::2:. " 1:!
o 1inear theory has been crested which permits one to tnc:“ b.;:- e o laame
:::lction of an initially nonmodulated beam and l\eno-ct{erp e the besa's
f the initial stage to saturation. As {s shown, & “l‘:‘tvby Of enas s e |
S ner of ordared motion (75% of its initial energy) is Mu e ended upon ;
s i‘mruf llective interactions with the plasma, Thus ¢ c:crg;“‘.x oA
'::g.t‘;tig: of oscillations smounts tg :N!\;.I q;:nr::iu:.ilg :f.b:n. e/,
and increasing the the 0 Y archen
o pi::::;ltzn:::lgaﬂ::‘of thie interaction were u;r‘:;d ::u:{il ."l' I arres-
“p"d A. K. Baresin and their respective co-workers. . r‘“‘m b Lo o .
oide 1 t'n t;n theory of K. T. Gorbatenko. The santioned ine te ha Slems of ) '
| Med out further theoretical and experimentsl hwnuutlmdw he g-fmmne'y ll
| Tiectron etic wave propagation in plesma waveguides uclu“by *L e e e
‘!.h“mq‘h experimental studies, by 0. G. Zagorodnov, et al., r N etucta. 1 -
!lourcu- Y ..1?:1‘:. theory under conditions of insignificant nonld ot |
lc.“u::nt experiments are cencerned with highly- '
11012, Orig. art. hest & figeres, 1 teble.
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. ORG: mone /'} + /
~ TITLE: High frequenc‘y oscillations excited during electron beam interaction with plassa

§0URCE: AN UkrSSR. Vzaimodeystviye puchkov zaryazhennykh chastits s plazmoy (Inter-
ction of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 7-23

OPIC TAGS: HF oscillator, plasma heating, electron beam, cyclotron frequency

e plasma and the study of the Tesuiting waves are described. The experiments were
conducted with the plasma frequency smaller than that of the electron cyclotron fre-
Fuency. A beam current of 8.5 and 5 A and a magnetic field in the range of 720-1320
e (parallel to current) were used. The frequencies generated in the experiment were
'determined by magnetic probes and wavemeters. All three spatial components were deter-
L\ined. The frequency spectrum of 400 to 3200 cps was measured. These measurements
show that the intensity of the generated waves in the beam depend on the ambient pres-
sure. At higher pressure values, a characteristic plateau was found. The wave inten-
sity was also found to increase in the beam direction, and to decrease as the magnetic
field decreased. These results are discussed and compared with the theoretical predic-

?
F;STRACT: The generation of oscillations in a’plasma and the electron beam traversing

| Cord 1/2
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| ik
;TITLE: Investigation of particle energy and conditions of excitation of low frequency
i ma formed by the growth of instabilities in a beam-plasma system

‘ S
!SOURCE: AN UkrSSR. v{ai-odeyatviye puchkov zaryazhennykh chastits s plazmoy (Inter-
24-35

action of charged p;rticlo beams with plasma). Kiev, Naukova dumka, 1965,

_ {TOPIC TAGS: lon current, ion demsity, plasma interaction, plasma beam interaction,
acoustic frequency

ABSTRACT: The conditions necessary for the excitation of ion currents in experiments

where electron beams traverse the plasma are reported. The experiment is described andi
_la diagram of it is given. An electron beam of 2-5 kev electrons (10-80 mA) is incident
on the plasma in the magnetic field (0-2 kg) parallel to the beam. Movable analyzers

were used thus permitting the interaction length of beam and plasma to be changed. Ana-
lysis of the discharge showed that ion current density across the magnetic field lines |—
is smaller than that along the field lines, These currents could be generated' only

when the ambient pressure was between 410 * and 10°2 mm Hg. The current maximum also
_ |appears at a pressure corresponding to maximum plasma oscillations.
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TITLE: Time characteristics of high frequency oscillations during the development of
asma-besn _system

/
SOURCE: AN UkrSSR. vzaimodeystviye puchkov zaryazhennykh chastits s plamoy (Inter-
action of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 36-43

‘ OPIC TAGS: HF oscillator, plassa beam jnteraction, plasma electron density, criti-

cal magnetic field

\ STRACT: Spectral characteristics and time variations of oscillations excited in a
lasma by a traversing electron beam are studied. A 4 mm diameter beam (80 mA) was in-
jected into a plasma in a magnetic field (0-2 koe). i
kev. The beam-plasma interaction region was 40 cm long and the plasma electron density
vas 1012 ca 3. Variations in the parameters of the experiment led to the conclusion |—
that when conditions favorable to bean instability growth (a brief discussion of these
is given based on the literature cited in the bibliography) are established, the exci-

trations occur which have paxima at frequencies corresponding to half-integral multi- |—
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shown that beam acceleration occurs a

of nonlinearity. It is
spread of the beam and t
{ties, thu instablility leads to a secon
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ive term in such beam cbmcto‘

! the beam remains
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' AUTHOR: Kornilov, Ye. A.; Faymberg, Y. B.; Bolotin, L» 2. Kovpik, 0. Fo 22
. ORG: icotechnical Institute, Academy ol Sciences, Ukrainian SSR (Fiziko- 3.
: tekhnicheskiy. institut Akademii pauk UKrainskoy o5R) - : . }

TITLE: Supi)ression of low-frequency osci
| prior modulation of the electron beam .

" SOURCE: 7hurnal eksperimental'noy i teoreticheskoy £iziki. Pis'ma v redaktsiyu.

. Prilozheniye, V. 3 no. 9, 1960, 354-357

TOPIC TAGS: plasma 1n§tability,' plasma osci].iation, plasma beam interaction, elec~ -

| tron ‘bean, beam modulation - -

" ABSTRACT: This is a continuation of earlier work (coll. vzaimodeystviye puéhkcv :
zaryozhennykh chastits 8 plazmoy [Interaction of Charged Particle Beams with & .
Plasma], D 18, Kiev) 1965), where it was

" i{nstability is accompanied, besides high-

also by 1ou4rrequency.oscillo.tions (10 kes--30 Mcs
_To check ‘on the cause of these low-frequen oscillations and to £ind methods of .
: guppressing these. oseillations, the g&ﬁora experimented with an electron beam (up

‘ .

E;Cmrd 1/2_ B L
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4o 100 ma) of 2--5 kev particles injected into an interaction chamber situated in
a longitudinal magnetic field of intensity up to 2000 ce. The experimental setup .
was similar to that described earlier. The results show that the low-frequency
| oseillations are caused by the high-frequency ones and can ‘be svuppressed by modu- -
lating the beam at & modulating frequency equal to twice the elzctron gyro frequen-;.
cy. The prior modulation of the beam suppresses also the high-frequency oscille~
. | tions. The suppression efficacy increases. with incréasing depth of modulation.

1 Oorig. art. has: 2 figures. . o n - S

005
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AUTHOR: Faynberg, Ya. B.; Shapiro, V. D, se
ORG: Physicotechnical Institute, Academy of Sciences an S5R (Fiziko- O~
tekhnicheskly institut Akademii nauk mu'ainskog!: SSR) U .E inien 00

TITLE: Stabilization of low-frequency plasma h{stabilitics

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki., Pis 'ra v redaktsiyu.
Prilozheniye, v. 4, no. 1, 1966, 32-36

TOPIC TAGS: plasma instability, plasma electromagnetics, plasm:. charged particle,
dispersion equation

ABSTRACT: The authors consider theoretically the feasibility of stabilizing drift
instability of an inhomogeneous plasma by superimposing an external high-frequency
electric field parallel to the magnetic field. The change in the drift-wave frequency
due to the external field is calculated and is found to increas:. The increase in
frequency increases in turn the magnitude of the stabilizing term in the expression
for the drift-wave growth increment. The range in which this stabilization is effected
is determined. From the results of the calculation and elso from solution of the dis-
persion equation for a collisionless drift instability in a high-frequency field it is
learned that the width of the interval in which high-frequency stabilization takes
place i3 maximal vhen the ion Iarmor radius tends to zero. With increasing Larmor
radius this width decreases and tends to. zero for infinite radius. A high-frequency

Card ]/ 2
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AUTHOR:  Kornidovi Ye. A.;M.;_ﬂmﬂi 0. F.
of Sciences Ukrainian SSR (Fiziko- 5

ORG: g_lgxsicotechnical Institute, Acadeny ’
Akad nauk Ukra naxoy 9SSR

teknhnicheskly Institut
TITLE: Epatisl and temporsl correlations of electric fields in & weakly turbulent

16 5m8
SOURCE: Zhurnal eksperimental'noy § teoreticheskoy f

Prilozheniye, Ve L, no. 4, 1966, 14T7-152
TOPIC TAGS: turbulent plasmé, plasma diagnostics, electric field, autocorrelation
function, spectral energy distrivution, plasma beam interaction, plasma instability .
ABSTRACT: The purpose of the present work was to determine the spectral energy den-
sity ER of the electric field during the transition of a Dlasmé into & turbulent state
using as an example the simplest and most prevalent two-stream jnstability. This was
done by measuring the spatial tmtocorreleation functions of the electric f£ields of
high-frequency oscillations excited in 8 p].asmf-'beam discharge. The experiment: was
carried out with an electron beam with energy UP to 5 kev and current 20-100 ma, 10
a magnetic field up to 2000 G and at 10°* m Hg pressure (rig. 1)- Under thes? con=
ditions, & plasma was produced with density up to 6 x 1031 elfcm"e With the aid of
a cylindrical cavity placed ahead of the {nteraction chamber, the beam could be . ..~
modulated at & frequency of 3,000 Miz. The spatial autocorrelation function F{1)_was:

P k3 o

{ziki. Pis'ma ¥ redaktsiyu.
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oscillations (600-6000

determined by summing
of the

MHz) received ab aifferent points
discharge in & quadratic detector,
sequent time averaging. From the form of
the autocorrelation function it was ‘possible
to estimate the correlation length and the
spectral energy density of the electric
field. Plots are presented of the spatial
autocorrelation functions of the oscilla-
tions and spectral energy density of the
electric field and of the temporal autocor-
relation functions of the oseillations. It
ig deduced from an 1y

that the oscillations of a
with the correlation
the osc¢illation amplitude.
ternal modulation, leads to an increas
to & transition from tor
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kitaygorodskiy, I. I., Keshishyan, T. N., 72-58-3-1/15

-Faynberg, Ye. A.

Investigation oT" the Types of Glass in the System 8102-
-A1203-3203-Bao (Isa}edovanxye stekol v sisteme 8102-A1203-
-3203-Ba0)

Steklo i Keramika, 1958, /S - wr 3, ppe 1-5 (uSSR)

This system has not yet been thoroughly investigated. A
series of synthetically produced glass-com;csitions in this
system, the major part of which refers tu the field of heavy
barium-chromates with a high barium-oxide content (45 to 55%) ,
is shown in technical literature. Vargin and Kefeli
investigated the reaction of silicate-formation in the layer
of heavy barium chromate C-24. Data on the measurements of
viscosity of these types of glass, as well as a description
of their melting under opernting-conditiona are equally
available. A series of works is devoted to an increase in
the chemical stability of the heavy barium chromates. 6 types
of glass which were synthetically manufactured in this

A R R TRy
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Investigation of the Types of Glass in the Systen 72-98-3—i/35ww
Si02-A1203-3205-BaO

system, are given in the work by Navias and Grin (tavle 1),
In view of determining the ranges of glass-formation in this
system, the authors selected 3 variants with a constant
Al.0,- content of 10, 20 and 3055, -» which case the

co pgsitions of glass are given in molecular per cent. The
quantity of Si0, was changed from 20 to 70%, that of B,03

- from 10 to 60%. The glnss-compoaitions are seen in <able
C 2, Moreover, the composition of the layers and the melting
are fully described. All types of glass were melted
simultaneously in a furnace with oil-heating, accoriing to a
gevere regime of temperature, 8as given in the table, in which
case crucibles of corundum - from the Khar'kov-works for
refractory products - were used. The control was effectod by
means of a binocular microscope-MBs:'i. The viscosity of the
glass types was measured according to the nmethod by Inglish
andoits values within the temperature-range of from 550 to
800’¢c are given in table 3. The dependence of the temperature
. on the chemical composition of certain types of gless is
' shown in figures 1 and 2. The linear coefficient of
: sxpansion was measured by means of the quurtz-dilatometer
Card 2/4 VYNIIS and the results are given in table 4. The dependence

APP :
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Bysten 72-58-3-1 /15

§f the coefficient of expansion on certain glass-compositions

is seen from figures 3, 4 and 9
equal coefficients of expansion is given

whereas the diagram of
in figure 6. The

electrophysical properties of the various alkalifree tjpes
of glass were also investigated from which it may be
concluded that these types of glass should be of great interest

for the electro-vacuum-industry. The same
be recommended as insulators of
their high electric resista

figures are explained in de

1) The range of glass-forma

up to 30 molecular® Al
were discovered which

2)

nce.
tail. Conclusions:

tion in the section of the system
0. was investigated and comgositions
?o;m glass at 1450o and 1550°C.

The inclination of the types of glass for crystallisation

types may also
high quality on account of
Furthermore, the various

vag investigated and the constant compoaitions determined.

3)
4)

The problem of the state
types of glass was dealt

card 3/4
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The found values of the investigated types of glass allow
to recommend their use in some fields of electro-vecuum-
~engineering. There are 6 figures, 3 tables.

of boranhydride in the investigated
with.
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Investigation of the Types of Glass in the System 72-58-3-1/15

5102-A1203-B203-Bﬂo

ASSOCTIATION: MKhTI imeni D. I. Mendeleyeva (MKhTI imeni D. I. dendeleyev)

1. Metalsoxides--Silicon dioxide systems--Chemical analysis
2. Glass--Analysis
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sov/72-59-3-4/19
Kitaygorodskiy, I. 1., Bayburt, L. G., Zertsalova, I. H.,

Karpechenko, V. G., Faynberg, Ye. A.

Investigation of the Possibility of Obtaining the
vyizhurit" Glaos (Issledovaniye vozmozhnosti polucheniya
stekla vizhurit)

Steklo i keramika, 1959, Nr 3, PP 12 ~ 13 (USSR)

The shatterproof glass presently manufactured has the

defect of completely disintegrating into fragments, although
not dangerous ones, when given a blow. It is however re-
quired in motor car traffic that on destruction of the

glass at least a small part of it, the one in front of “he
driver's eyes, is left undanzged. In 1956 the authors o?

the present paper carried out investigutions at the Gusevskiy
zavod imeni Dzerzhinskogo (Gusev Factory imeni Dzerzhinskiy)
for the purpose of obtaining a "Vizhurit" type glass, which
ig produced abroad by various patented processes. Experi-
ments were made on the flat windshields of the "Yosgkvich”
car (9745(327x 55 mm). The results obtained are shown in
figures 1 and 2, but they are not resarded as satisfactory,

CIA-RDP86-00513R000412520010-6"
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Investigation of the Possibility of Obtaining the SOV/72-59-3u4/19
"Vizhurit" Glass

as the glass, according to figure 2 burst after 10 - 15
days as a consequence of internal strains. These experi-
ments must now be carried on. There are 2 figures.

ASSOCIATION: Guasevskiy zavod imeni Dzerzhinskogo {Cueevidy Factory imeni
Dzerzhingpkiy)
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s/1a1/62/oo4/ooz/oa4/os1
B101/B102

AUTHORS 3 Grechanik, L. A., ggxnberg, Ye. A., and Zertsalova, I. N.

TITLE: Electrical conductivity of sodium-lead-silicate glasses con-
taining iron oxide

PERIODICAL: Fizika tverdogo tela, v. 4, no. 2, 1962, 454 - 457

TEXT: The coexistence of ionic conductivity and n-type conductivity was
studied from the effect of Fezo3 and NaO on the electrical resistance of

glass specimens containing 60 mole% 5102 and 40 mole¥® PbO, in whici Pbvo
was replaced by Fe,04 (1 - 10%) and Na,0 (2 - 15%). The process of glass /

melting and the method used to measure the resistance will be described —

later. Addition of F‘e203 to the lead-silicate glass lowered the resistance

substantially (Fig. 4). Sodium-oxide glasses posSsess ionic conductivity,
and iron-oxide glasses have n-type conductivity, whereas glasses containing

Na, O and Fe203 exhibit both types, the total conductivity is, however,

2
card 1/3
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s/1e1/62/oo4/002/024/051
Electrical conductivity of... B101/B102

lower. 1logQ = f(E) is a linear function for either type. The activation
energy E (ev) was calculated from Q = Qoexp(E/ZkT). With Fa,0 ¢+ Fe,0,

glasses, the points lay between the two straight lines for ionic conductiv-

jty and n-type conductivity. The activation energy of glasses with ionic

conductivity and with the same volume resistivity as that of n-type glasses

is higher than that of the latter type. n-type conductivity occurred

already at 2 - 3% F9203. This effect of low Fe203 concentrations requires v///
-

special investigations. A paper of 0. V. Mazurin et al. (ZhTF, 21, 2702,
1957) is referred to. There are 6 figures, 1 table, and 6 references:

4 Soviet and 2 non-Soviet. The reference to the English-language publica-
tion reads 88 followss S. Strauss, D. Moore, W. Harrison, L. Richards; J.
Res. Nat. Bur. Stand., 56, 135 1956.

ASSOCIATIONs Nauchno-iaaledovatel'skiy institut elektrotekhnicheskogo
stekla, Moskva (Scientific Research Institute of Electro-
technical Glass, Moscow)

SUBMITTED: September 11, 1961
Card 2/3
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tlectrical conductivity of... B101/B102
Fig. 4. Effect of replacement of IbO in lead-silicate glass by N320 and

Fe 03

Legends (1) mole%; (2) ev. i
Fig. 4

on electrical resistance (a) and activatio!h energy (6).

- 19 Pro®
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taining iron
¢ sodium-lead-silicate glass con 152
g:gggfu;;:.:ve:.teh L mo.R:k54~45T F 162, (MIRA 15:2)

1 Nauchno-issledmtel'skiy institut elektrotekhnicheskogo stekla,
toskcve. (Glass—Electric properties)
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Effect of some oxides on the reduction ... B101/B1

: region. The integral transparency S was determined from the curve T

5

versus A and the change was calculated to be T ., = VS,/SO. where S, is the
integral transparency of reduced, and so of non-reduced glasses.

Furthermore, glasses in which Lizo. Nazo. K20. szo. or 0520. were

_gubstituted for 15% 5102. were reduced for 3 hrs in 32 at 360°c. and the

transparency was also measured. Results: Glasses containing 5 and 10% ‘X
Cr205 and 10% NiO crystallized; the transparency of specimens containing

10% CoO was too low. The other specimens showed the pogsibility of
classifying oxides under the experimental conditions: (1) Oxides that . .

- support the Pb reduction: V205. Kio, A1203, and to a smaller extent also

Na,0; (2) oxides by which the reduction is not affected: Ti0,, C00, 3203,

" and Cd0; (3) oxides inhibiting the reduction of Pb: Fe,05) Wn0, Y Zn0 ) BaO.

Hence it is concluded that new electrochemical glasses, very stable to
thermal treatment in a reducing atmosphere, can be produced from lead
glasses containing Fe,0, or MnO,. The increase in reducibility of lead
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